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Introduction to protein siructure
analysis- tools, databases and the
web resources: ExPASy, Pfam, PDB
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EXPASY (Expert Protein Analysis System)
proteomics server

Switzerland: http:/lwww.expasy.org/ at Swiss Institute of Bioinformatics, Geneva
Australia: http://au.expasy.org/ at Australian Proteome Analysis Facility, Sydney

Brazil: http://br.expasy.org/ at Laboratério Nacional de Computacao Cientifica, Petropolis
Canada: http://ca.expasy.org/ at Canadian Bioinformatics Resource, Halifax

Taiwan: http://tw.expasy.org/ at National Health Research Institute
China: http:/lcn.expasy.org/ at Peking University
Korea: http://kr.expasy.org/ at Yonsei Proteome Research Center, Seoul
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Databases Tools and software packages
UniProt Knowledgebase (Swiss-Prot and TrEMEL) - Protein knowledgebase « Proteomics and sequence analysis tools
ViralZone - Partal to viral LniProtkBiSwiss-Prot entries o |dentification and characterization (Aldente, FindWlod, Popitam, Phermys, plivv,

. 0

.

PROSITE - Frotein families and domains

SWISS-2DPAGE - Two-dimensional polyacrylamide gel electrophoresis
World-2DPAGE Repository - A public standards-compliant repository for gel-
based protecmics data published in the literature

MIAPEGeIDB - A public repository for MIAPE Gel electrophoresis documents

* ENZYME - Enzyme nomenclature
* GlycoSuiteDB - a curated and annotated glycan database "

L

* Swiss-Shop - automatically obtain (by email) new sequence entries relevant to your

-

-

UniPathway - Metabalic pathways
SWISS-MODEL Repository - Automatically generated protein models

* Links to many other molecular biology databases

The ExPASy FTP server

field(s) of interest

Popular Science
o Protein Spotlight
o Protéines ala «Une»

e-Proxemis - Bioinformatics Learning Portal for Proteomics

o o0 o o0 0 0O

o

ProtFaram...)

DA -= Protein

Similarity searches (ELAST. )

Fattern and profile searches (ScanProsite )
Fost-translational modification and topology prediction
Frimary structure analysis

Secondary and tertiary structure tools (Swiss-PdbViewer.. )
Alignment and Phylogenetic analysis

+ Melanie | ImageMaster - Software for 20 PAGE analysis
* MSight - Mass Spectrometry Imager
¢ Roche Applied Science's Biochemical Pathways

Education and services

L
-

-
-

-

Bioi

nformatics Core Facility for Proteomics

Proteomics Core Facility (formerly known as SWISS-2DSERVICE)

SPS' Digest - the Swiss Proteomics Society selection of proteomics articles
Master's degree in Proteomics and Bioinformatics

Swiss-Quiz

Lists of molecular biclogy resources
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ExPASYy Life Science Directory - The ExPASy list of biomolecular servers
BioHunt - Search the internet for molecular biology information

The World-2DPAGE Constellation - Promate and publish gel-based proteomics data through the ExPASy server

WORLD-2DPAGE List-

Links to 2-0 PAGE database servers and 2-D PAGE related servers and services

World-2DPAGE Portal - A dynamic portal to query simultaneously World-YWide gel-based proteomics databases

Swiss Institute of Bioinformatics (SIB) services

CleanEx - Gene expression database

EFD - Eukaryatic Promoater Database

Germionline - Knowledgebase on germ cell differentiation
smiRMNADD - a database of small RNAS

SwissRegulon - a database of regulatory sites

VitalIT - The HPC Center for Life Sciences
Swiss node of EMBnet

Ashbya Genome Database
Cancer Immunome Database

-
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.-
-
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Database

ExPASY* 4% i enF L E & 5 7 F 5 S 3F -

¢ UniProt Knowledgebase (Swiss-Prot and TrEMBL) - Protein

knowledgebase

ViralZone - Portal to viral UniProtKB/Swiss-Prot entries

PROSITE - Protein families and domains

SWISS-2DPAGE - Two-dimensional polyacrylamide gel electrophoresis

World-2DPAGE Repository - A public standards-compliant repository for

gel-based proteomics data published in the literature

e MIAPEGelDB - A public repository for MIAPE Gel electrophoresis
documents

e ENZYME - Enzyme nomenclature

e GlycoSuiteDB - a curated and annotated glycan database "
¢ UniPathway - Metabolic pathways
o SWISS-MODEL Repository - Automatically generated protein models

* @& = @

¢ Links to many other molecular biology databases




UniProt Knowledgebase
(Swiss-Prot and TrEMBL)

O ExPASy » L £ BFHRESE L > LB e b TR T3y FAT 2 3
R e S 3 adph T o # ¢ UniProt Knowledgebase (Swiss-Prot
and TrEMBL) & ¢ SIB {eEBI (%% & + 2 4= § 5 4f) 97 & I ik
i+ 4 329 Swiss-Prot » TEEMBL{-PIRF 42 & 7% & o & tiUniversal
Protein Knowledgebase (UniProt) g E - 1 & & Z 7 & 04

A € UniProtKB/Swiss-Prot: 3-¢ & A FHE » P TR EREB ST
swissprot i1 f# (annotation) » ¢ 7 7 v FH A chfy it~ Bfehgy b > A
T 7 (¢ # ¥ & (post-translational modifications) & o #2009 # 5 *

26p &1k > £ 73 468,851% F L o

"%, @ UniProtKB/TrEMBL: TrEMBL¥ 4 % $fSwiss-Prot«# = » 4% 7
a2 P i f# 0™ VAT S Swiss-ProtshE it o b Tkl e 3 0 #4753 EMBLY
B 7= v B A Z| 0 343t W AL enwt i o 12009257 267
200 £ 7,916,845 F AL -



gtis ExPASy Home page | Site Map | Search ExPASy | Contact us | PROSITE | Proteomics tools

Notice: This page will be replaced with www.uniprot.org. Please send us your feedback!

Search ~| for |
Swiss-Prot
Protein knowledgebase
TrEMBL
swlsmrn Computer-annotated supplement to Swiss-Prot
e "t-
Prot

The UniFrot Knowledgebase consists of

« UniProtKBISwiss-Prot, a curated protein sequence database which strives to provide a high level of annotation (such as the description of the function of
a protein, its domains structure, post-translational modifications, variants, etc.), a minimal level of redundancy and high level of integration with other
databases [More details [ References f Linking to Swiss-Protf User manual / Recent changes / Disclaimer].

« UniProtKBITrEMBL; a computer-annctated supplement of Swiss-Prot that contains all the translations of EMEL nuclectide sequence entries not yet
integrated in Swiss-Prot.

These databases are developed by the Swiss-Prot groups at SIB and at EEI

UniProt Knowledgebase Release 15.3 consists of:
UniProtKBISwiss-Prot Release 57.3 of 26-May-2009: 468851 entries (More statistics)
UniProtKBITrEMBL Release 40.3 of 26-May-2009: 0 entries (More statistics)

Access to the UniProt Knowledgebase

New UniProt web site ™
UniProtkE Taxonomy brovwser

ViralZone - Portal to viral UniProtk BfSwiss-Prot entries
BLAST similarity search

> Swiss-Prot headlines
Rotavirus: a serial killer in UniProtkBiSwiss-Frot (Read more. )

new

. ® * @

Retrieve a list of UniFrotkE entries
Randomly retrieve a UniProtiB entry

UniFrotkB SequencelAnnotation Version Database hﬂp://CCl.eXpdsy.Ol'g/S prOt/

Swiss-Frot 1D tracker

. 8 ® @



praSike  prosite database

[0 PROSITE: Database of protein domains, families and
functional sites.

O PROSITE 4z & 7 &2 5 3 ¥ R & k9 F =8 (site)
fodr TR 7| H05 (pattern) » F a0 1945 154 + 2L (site) fr
B3 (pattern) s 2n > 1% F % kil (7 Hi ER 1 1F > %
X - BATH LT A AR B R TR

EME VT A R s @ oo



praSike  prosite database

O PROSITE patterns
® - 2545 E R PR BN (patterns) o N E R
regular expressions * % 7t - (e.g. [AC]-x-V-x(4)-{ED}) -
O PROSITE profiles
® & 30 B 72% (protein families) » £ 4 # i & BHE & DR
i* (domains) # i% 41* 4 PROSITE patterns #7F g &k » &

F| & ie ik F-0 B en R 5 E 2L o divergence 0 e o
weight matrices (7 profiles) crHjiee 12 f#;4-p4 — R 48 o

@ A profile is a table of position-specific amino acid weights
and gap costs.

[J Release 20.49, of 26-May-2009 (1555 documentation entries,
1308 patterns, 855 profiles and 861 ProRule)



éiis ExPASyY Home page | Site Map | Search ExPASy | Contact us | Swiss-Prot | ENZYME |

Search | PROSITE | for

Home ScanProsite FProRule Documents Dowimnloads Links Funding

p e.. Database of protein domains, families and functional sites

PROSITE consists of documentation entries describing protein domains, families and functional sites as well as associated patterns and profiles to identify them
[Maore details f References f Disclaimer f Commercial users).

PROSITE is complemented by ProRule, a collection of rules based on profiles and patterns, which increases the discriminatory power of profiles and patterns by
providing additional information about functionally andfor structurally critical amino acids [More details].

Release 20.49, of 26-May-2009 (1555 documentation entries, 1308 patterns, 855 profiles and 861 ProRule)
PROSITE access

PS00747| e.g PDOCO0022, PS50089, SH3, zinc finger Browse:

by documentation entry
by ProRule description
by taxonomic scope

by number of positive hit

O add wildcard ™

- ® 8 @

ﬁfé?J“ ACpYIDFYpattern name
Ex: hydrogenase or PS00747

+ ScanProsite - advanced scan
* PRATT - allows to interactively generate conserved patterns from a
series of unaligned proteins.

=g | g gy | iy | g ¢ t
w w w w w * MyDomains - Image Creator ™ - allows to generate custom domain
figures.
Enteryour sequence or a LUniProtkB (Swiss-Prot or TrEMEL) 1D or AC [ help : y w@ W

Scan a sequenc

(Qutput includes graphical view and feature detection)

exclude patterns with a high probability of occurrence

hitp://ca.expasy.org/prosite/



Enzyme nomenclature database

O ENZYMEE - B &pt2 & CAPMIEE DT HEE > & Ryp it 2
i &7 2 1 & & d International Union of Biochemistry and
Molecular Biology (IUBMB)#& i& » #4ipe # gt = ;2 ¥ U 18 3] pL pE 2

HEC (Enzyme Commission) number

1965 F-ar 4 4 db » e A FIRBILRIE oS KM a3 22 (IUBMB z% %) ¢ 740 histidine
carboxvlase & EC4.1.1.22:
Main Class :
Subclags :

1
l-
&z,

Lyases
1 C-Clyase 7 & C-C g

1.1 Carboxvlase R C-COO 4

P ps

Sub-gubclass :

b

R A AR sy C-COO0O

)
bty
o

i
| 2
I

% 2218 4.1.1

[UBMB # % A7 4 49 75 18 Mamn Classes :

EC1 Oxidoreductase FALE R Ag TR Y A

EC2 Transferase 25 4% A B HE Ak [ &Y f 8

EC3 Hydrolage 7K 4 Big ho 7K 3% B 7K 4 T

EC4 Lyvase H g B H (B B4 A R B A

ECS Isomerase A S B — o MW IR = 8
EC6 Ligase i 43 B H a5 ATP A sy 5 fa] 7 4
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Access 1o ENZYME

Il a%ﬁis?l ~ 2% (OEC numberiE s &

* Enzyme classe &Mt che i S\ B &

ﬂ’z%l ~ Official name & ¥ Alternative namei== 2 &
F1* B pE2 & R4p M ehChemical compoundidz
1% pax% £ R 4p M ehCofactorid=

* Comments lines % :& (73 %

SRS (Sequence Retrieval System)



Access 1o ENZYME

iiia EXPASy Home page Site Map Search ExPASY Contact us PROSITE Proteomics tools Swiss-Prot
Search |ENZYME v for | Go || Clear |

‘ ENZYME

i Enzyme nomenclature database
swissprot

(4.1]

ENZYME is a repository of information relative to the nomenclature of enzymes. It is primarily based on the
recommendations of the Nomenclature Committee of the International Union of Biochemistry and Molecular Biology
(IUBMB) and it describes each type of characterized enzyme for which an EC (Enzyme Commission) number has been
provided [More details / References / Linking to ENZYME / Disclaimer].

Release of 26-May-2009 (4141 active entries)

Access to ENg

o N — 4
by EC number: 2 $*‘] 2 EC Number

5 Q = -
by enzyme class i:}ﬁ?;\’. E%
by description (official name) or alternative name(s): —

by chemical compound
by cofactor
by search in comments lines

. & & & & @

hitp://ca.expasy.org/enzyme/




EXPASY
Tools and software packages

ExPASy 3-v # i1 2

\ Tools and software packages

¢ Proteomics and sequence analysis tools
‘ o |dentification and characterization (Aldente, FindMod, Popitam,

Phenyx, pl/Mw, ProtParam...)

DNA -> Protein

Similarity searches (BLAST...)

Pattern and profile searches (ScanProsite...)
Post-translational modification and topology prediction
Primary structure analysis

Secondary and tertiary structure tools (Swiss-PdbViewer...)
Alignment and Phylogenetic analysis

e Melanie / ImageMaster - Software for 2-D PAGE analysis
* MSight - Mass Spectrometry Imager

e Roche Applied Science's Biochemical Pathways

o 0o o O O O O




Proteomics and sequence analysis tools

oo FE i yERer IRt 4 L 47 (Identification and characterization)
A 1 g F 4~ 7 (DNA -> Protein)

#p 2 B 7|4 % (Similarity searches)

B R 70 F &2 & 47 (Pattern and profile searches)

$& F1s 3 47 3p JB| (Post-translational modification prediction)

17 4 1235 8~ 47 (Topology prediction)

- B #4117 (Primary structure analysis)

= B S H 4 47 (Secondary structure prediction)

= &5 H 4 47 (Tertiary structure)

)

F 71v¢ ¥t (Sequence alignment)
;@ it A4 17 (Phylogenetic analysis)
4 B R4t 5 & 47 (Biological text analysis)



Pfam Database

wellcome trust

Sanger HOME | SEARCH | BROWSE | FTP | HELP I: ‘om
institute |keywonlsearch |?

Pfam 23.0 (July 2008, 10340 families)

’IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII=
= The Pfam database is a large collection of protein families, each represented by multiple sequence =
= alignments and hidden Markov models (HMMs ). More...

QUICK LINKS ¥0OU CAN FIND DATA IN PFAM IN YVARTIOUS WAYS...
SEQUENCE SEARCH Analyze your protein sequence for Pfam matches
VIEW A PFAM FAMILY Wiew Pfam family annotation and alignments
VIEW A CLAN See groups of related families
YIEW A SEQUENCE Look at the domain organisation of a protein sequence
VIEW A STRUCTURE  Find the domains on a PDB structure
KEYWORD SEARCH Query Pfam by keywords
JUMP TO  [puter any accession of ID [ Go ]

Enter any type of accession or ID to jump to the page for a Pfam family or
clan, UniProt sequence, POB structure, efc.

Or view the help pages for more information

hitp://pfam.sanger.ac.uk/



Databases for Protein Structure




Molecular Biology Database Collection

~ more than 1000 databases

Nucleotide Sequence Databases

RNA sequence databases

Protein sequence databases

Structure Databases &~

Genomics Databases (non-vertebrate)

Metabolic and Signaling Pathways

Human and other Vertebrate Genomes

Human Genes and Diseases

Microarray Data and other Gene Expression Databases

Proteomics Resources

Other Molecular Biology Databases

Organelle databases

Plant databases

Immunological databases

The Molecular Biology Database Collection: 2008 update
Nucleic Acids Research, 2008, Vol. 36, Database issue D2-D4



Structure Databases

— Small molecules

AANT - Amino Acid - Nucleotide interaction
database

ChEBI - Chemical Entities of Biological Interest
ChemBank

ChemDB

CSD - Cambridge Structural Database
DrugBank

Het-PDB Nawvi

HIC-Up

Klotho

LIGAND

PDB-Ligand

PubChem

R.E.DD.B.

SuperDrug
SuperNatural

bohydrates

— Car

BCSDB/Glycoscience

CCSD - Complex Carbohydrate Structure
Database (CarbBank)

CSS - Carbohydrate Structure Suite
Glycan

Glycoconjugate Data Bank
GlycoMapsDB

GlycoSuiteDB

Monosaccharide Browser
SWEET-DB

Structure Databases

— Nucleic acid structure

Greglist
GRSDB

ITS2
MeRNA
NCIR - Non-Canonical Interactions in RNA

NDB

NTDB

QuadBase

Rfam

RNA FRABASE

RNA SSTRAND
RNABase
RNAJunction
SARS-CoV RNA SSS
SCOR - Structural Classification Of RNA
Vir-Mir db

— Protein structure

3D-Genomics

3DID - 3D interacting domains
ArchDB

ASTRAL

AutoPSI

BANMOKI

BioMagResBank

CADB - Conformational Angles DataBase
of Proteins

CATH

CE

CoC Central
ColiSNP




e Structure Databases .

Structure Databases

— Protein structure —

Columba

CSA - Catalytic Site Atlas

Dali database

DBAIi

Decoys-R-Us

DisProt - Database of Protein Disorder

DMAPS

Dockground

Domilns - Database of Domain Insertions

DSDBASE - Disulfide Database

DSMM - a Database of Simulated Molecular Motions
E-MSD - EBI-Macromolecular Structure Database
eF-site - Electrostatic surface of Functional site
EzCatDB

FireDB

FSN

Gene3dD

Genomic Threading Database

GTOP - Genomes To Protein structures
HOMSTRAD - Homologous Structure Alignment Database

Protein structure

HotSprint
IMB Jena Image Library

IMGT/3Dstructure-DB

IMOTdb

MALISAM

LPFC

MegaMotifbase

MMDB

ModBase

MolMovDB - Database of Macromolecular Movements
PASS2

PDB
PDB-REPRDB
PDBselect
PDBsum

PDB TM

PepConfDB
PFD - Protein Folding Database

Phospho3D

PIDD

PMDB - Protein Model Database

Structure Superposition Database

ProSAS

PROTCOM

PRTAD

RESID

S4: Structure-based Sequence Alignments of SCOP

Superfamilies
SCOP - Structural Classification Of Proteins

SCOPPI

SitesBase

SNAPPI

SSToSS - Sequence-Structural Templates of Single-
member Superfamilies

STINGreport

SUPERFAMILY

SURFACE

SWISS-MODEL Repository

TargetDB

TMBETA-GENOME

TOPOFIT-DB

TOPS - Topology Of Protein Structures




Protein Data Bank (PDB)

http:/ /www.pdb.org/

Structure data determined by X-ray crystallography
and NMR

The data include the atom coordinate, reference,
sequence, secondary structure, disulfide bond ...... etc.



| The number of protein structure and
the last update date

[WHAT'S NEW| | CONTACT | FEEDBACK | HELP | PRINT PDE ID or keyword . \

& MyPDBE Login

A MEMBER oF THE &%

An Information Portal to Biological Macromolecular Structures
As of Tuesday Jun 02, 2009 [ there are 57944 Structures & | PDB Statistics @

Harne

Getting Started
Structural Genomics
BioSync

Electron Microscopy
Download Files

Deposit and WValidate

Dictionaries & File
Farrmats

Software Toals
General Education
General Information

Acknowledgements

Frequently Asked
Questions

PDB Statistics

1 ][ adv. Search |

A Resource for Studying Biological| 37244 Structures

Last Update: Jun 02, 2009 fews

Macromolecules

The PDBE archive contains information about experimentally-determined structures of proteins, nucleic
acids, and comples assemblies, As a member of the wwPDB, the RCSE PDB curates and annotates
POB data according to agreed upon standards,

The RCSE PDB also provides a wvariety of tools and resources. Users can perform simple and
advanced searches based on annotations relating to sequence, structure and function, These
molecules are visualized, downloaded, and analyzed by users who range from students to
specialized scientists,

Molecule of the Month: Yaults

Our cells are filled with compartments, each performing a specific function.
Some of these compartments, such as mitochondria and lysozomes, are
very large and enclose many different malecular machines, Other
intracellular compartments are smaller, such as the transport vesicles that
shuttle proteins from site to site inside the cell, Most of these
cormpartments, including mitochondria, lysozomes and transport vesicles,
are surrounded by membranes. However, in special cases, cells build
smaller compartments surrounded by a protein shell, In our own cells,
vaults are a spectacular example of these protein-enclosed
compartments.

B Read more ... ® Previous Features

When cells divide, they need to ensure that each daughter cell gets one
copy of each chromosome. Bacteria contain one big circle of DMA, so they
start replication in one place, then copy the DMA both ways around wntil it
finishes on the other side. PSI Researchers have solved the first atomic
structure at how bacteria use the Hda protein toinitiate replication at this
origin anly once for each generation of the cell.

B Read more from PSI SGKB ® Previous Features

Mew user? Try the browser compatibility check, information on Getting Started, and see What's
Mewr on the site,

B News Br
® Discussion Forum
® Job Listings

Q2-June-2009

Literature View: Looking at
Structures in
PubMedCentral

Kappa-aipha plot da

X rapid sogrch of prot

- Eta-beb T, Tuasis v
P Ganome Beniogy 2007, 8

PubMeaCaREFAl 15T

m Abidract Copyright

The recemtly-released
Literature ‘iew aims fo
provide a broad look at how
a given structure has been
analyzed and presented in
open access  publications,
that is, where the full text of
the article is  available
without copyright restriction,
The overall intent i= ta make
the PDB user maore aware of
publications associated with
the structure under study.

More > >

Data Snapshots

Time-stamped yearly
shapshots of the PDB archive
are available via FTP at:

ftp: / fsnapshots.wwpdb.org
The snapshots provide
readily identifiable data sets
for research on the PDB
archive.




& MyPDE Login

i a memeer or THE S IPD B
8 DB An Information Portal to Biological Macromoleculayg Structures,
PROTEIN DATA BANK &s of Tuesday Jun 02, 2009 [§] there are 57944 Structures 3 J PDB Statistics @

(WHAT'S NEW) | CONTACT | FEEDBACK | HELP | PRINT  [DEIDEST S iat I | 5caich | 2 | (AG

(
PDB Current Holdings Breakdown

Proteins Nucleic Acids gl Ll

Complexes
X-ray 46383 1147 2141 17 49688
NME 6864 856 146 6 7872
Electron 168 16 59 0 243

EXp- Microscopy
Method

Hybrid 13 1 1 1 16
Other 108 4 4 9 125
Total 53536 2024 2351 33 57944

(Click on any number to retrieve the results from that category.)
Please note that theoretical models have been removed, effective July 02, 2002, as per PDB policy.

38858 structures in the PDB have a structure factor file.
5156 structures in the PDB have an NMR restraint file.

= As ZUPEMTAMmies UeTINed By SLUP
= A5 Superfamilies Defined By CATH

Use Search Unreleased to search and wiew entries that are currently being processed or are awaiting
release,

Statistics are for experimentally-determined structures,




Yearly Growth of Total Structures
Smiled | B CAUNSUNES Can i Vel By DovaTy meeetn o4 e (B

Humber
1 SN D000 1R TONEE TRENE BENN MREND JEO00 4N000  NN000 55000 onn

e
g An Information Portal
PROTEIN DATA BANK &5 of Tuesday Jun [

(WHAT'S NEW ]| | CONTACT | FEEDBACK | HELP | PRINT FDEB ID or keyward i

PDB Statistics

& Content Distribution
o Summary Table of Released Entries
Status of Unreleased Entries
Proteins solved by multiple experimental methods
Redundancy based on sequence similarity
By Resolution
By Space Group
By Matural Source Organism
By Gene Source Scientific Organism
By Top 100 Journals
By Structural Genomics Centers
By Structure Molecular Weight
By Enzyme Classification

e & 0 0 0 0 0 0 0 0 0

Year

- ':Ill'lmﬂ'lb‘ﬂ'illlllllllllllllllllll‘
f§ Growth of Released Structures Per Year =
o S ENE A ES S AR RS TR 'I’n!a'r't!‘y'lgxperimental Method
= X-ray
= MR
= Electron Microscopy
o Growth of Released Structures Per Year By Molecular Type
= Protein Only
= DNA& Only
= RMA Only
= Protein Nucleic Acid Complexes 1
e Growth Of Unique Protein Classifications Per Year 1577
= A5 Folds Defined By SCOP 187
» fs Topologies Defined By CATH Tars]
= A5 Superfamilies Defined By SCOP

|
As Superfamilies Defined By CATH 19'5i
i

Use Search Unreleased to search and wiew entries that are curre

18972
release,

Statistics are for experimentally-determined structures,

mTaial mYe



Tutorial About This Site

PROTEIN DATA BANK

Hu:lme i by e M Te £
Getting Startec e

SEE wsE sy SRAER TAD EHeE
The RCSE PDB website provideqd o R S

B Home

1 Quick Start
L . - L}
' 'q‘-;ftt:"-g-s;tf:tﬁl . Navigation: To navigate throug

General Education section of 1

‘................_..‘
Z Asnarrated tutorial €3 tllustr3

B Structural Genomics

B BiaSync 1 AaNEEENFEEEEEEREER L
alzo prcmes =) g||:u:|dI introductio

i+ @ Electron Microscopy

Searching: To search for struct Welooms to the RGEE PO
Diovinload Files more detailed search options, s P it s aree ST e Fomma i o
S i Wsers an ftware: e g
Deposit and Yalidats Browsers & |_:|'5|:htl.-v'-u e: Most 1 P e
browsers. A java-enabled brows wCRTIEATL
Dictionaries & File browser and browser settings a B

Formats :
Some molecular viewers may re

Fwmmery = S iw

Software Tools
A Flash player 1= required for tuf] o S 3 181 i e

General Education

= " T -'.-Q. -
General Information WEbSIte Drganlz y _I' 'h‘:'ﬁ.-
» |
: Top Search Bar: The top frame tx b
B Acknowledgements home page. Selecting the date

hE'D desl:. Fleripn mate Sed lkeaigheil the Bileen! yoi mep ragse aser meng meligne faew biriel dese glien med

sow ben ik oo M aphissy Ter laeges Bar

m Frequently Azkad

eSS Left Menu: Clicking on an arro

related to that topic. Clicking on s & & \WE -

hitp://www.pdb.org/pdb/tutorials/Main_Tutorial.swf
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B # MyPDE Login
* : = -
5 L.dearch i e o ey
< ‘e, s+ Information Portal to Biological Macromolecular Structures
i aREEETET LR el As of Tuesday Jun 02, 2009 [ there are 57944 Structures & | PDB Statistics @

| PROTEIN DATA BANK

A Resource for Stu

PDB ID or keyword

Macromolecules
B Home ; e ; £
The PDBE archive contains information ab Author
B Getting Started acids, and complex assemblies, A5 a me Forum

PDB data according to agreed upon stan

Structural Genomics Center
Chemicql que w: Looking at
Chemical ID

Our cells are filled with compartments, each performing a specific function.
Some of these compartments, such as mitochondria and lysozomes, are

B Structural Genomics : ;
: The RCSE PDB also provides a varie

B BioSync advanced searches based on annotat
. molecules are visualized, downloaded
B Electran Microscopy specialized scientists,

Disynland Filge Molecule of the Month: Vaults

Deposit and WValidate

Dictionaries & File P Gunome oy 2007, 1

PisbeSCaREA Rl 1048

- very large and enclose many different molecular machines, Other Vet pesnainpisiue
Software Tools intracellular compartments are smaller, such as the transport vesicles that

y shuttle proteins from site to site inside the cell, Most of these The recerntly-released

General Education compartments, including mitochondria, lysozomes and transport vesicles, Literature  “Wiew aims to

T—— are surrounded by membranes. However, in s_pecial cases, cells build provide a broad look at how

smaller compartments surrounded by a protein shell, In our own cells, a given structure has heen

B Acknowledgements vaults are a spectacular example of these protein-enclosed analyzed and prese.nte.d in

cormnpartments. open access publications,

m Frequently Asked ® Read more ... ® Previous Features that is, where the full text of

the article is  available
without copyright restriction,
The overall intent i= ta make
the PDB user maore aware of
publications associated with
the structure under study.

Questions

When cells divide, they need to ensure that each daughter cell gets one

copy of each chromosome. Bacteria contain one big circle of DMA, so they s
start replication in one place, then copy the DMA both ways around wntil it
finishes on the other side. PSI Researchers have solved the first atomic
structure at how bacteria use the Hda protein toinitiate replication at this
origin anly once for each generation of the cell. Time-stamped yearly
B Read more from PSI SGKB ® Previous Features snapshots of the PDE archive

are available via FTP at:

ftp: / fsnapshots.wwpdb.org
: : The snapshots provide

Mew user? Try the browser compatibility check, information on Getting Started, and see What's readily i§entifiagle dabs Saps
News on the site, for research on the PDB
archive.




Advanced Search Interface

[ o
(T ]
(-
s

PROTEIN DATA BANK

An Information Portal to Biological Macromolecular Structures
As of Tuesday Jun 02, 2009 there are 57944 Structures (F) | PDB Statistics 3

& MyPDE Login

a memeer orF THe @IPIDEB

WHAT'S NEw | | CONTACT | FEEDBACK | HELP | PRINT

PDB ID or keyword hil

Search

-]
B  Sesrch Database
B Advanced Search

B | atest Release

Sequence
B Chemical Structure
B Chemical Name

B Chemical ID

Maodels

Unreleasad Entries

B Structural Genomics
Targets

© Howto Search
Browse Database
Histagrams

Queries

2

Advanced Search Interface

Ewvaluate Subquery J

Choose a Quer).? Type:
1D Search for Structures

PDB ID{=}

PubMed ID{=)

UniProt Acceszion IDz)

Genbank ID(=)

PIR ID(=)

POB Entity ID(=)
Structural Genomics

Structural Genomics Project
Structure Summary

Structure Title

Structure Dezcription

Molecule Name

Author Name

Deposit Date

Relzaze Date

]: Latest Release
= Experimental Method
Molecule / Chain Type
Oligomeric state (number of chains)

PDBE Heldings

Model Count
Keyword

Advanced

in PubMed
Medical Subject Headings (opens popup)
Author Assigned
Structure Features
Secondary Structure

Match all ¥ of the following conditions:
| Choose a Query Type: V| | | 7 I_
Choose a Query Type: | | @

- C
Secendary Structure Length
Dizulphides
SCOP Classification (opens popup)
CATH Classification (opens popup)
Sequence Features
= Sequence (Blazt/Fasta)
Transzlated Nucleotide(Blast)
Structure/NonStructure Sequence Query
Motif
Chain Length

= MNumber Of Chainz

MNumber Of Entities
in a Genome Location (opens popup)
Residue ID
Modified Residue ID

Ligand
c Chemical Nams
H Residue ID
Smiles
Has Ligand(z)
| Biology & Chemistry
Taxonomy (opens popup)
Enzyme Clazsification (opens popup)
H Biclegical Process (GO} (opens popup)
Cell Component (GO} (opens popup)
Melecular Functien (GO} (cpens popup)
Molecule / Chain Type
WMolecular Weight

e Source Organism

0 Add Query
here !

= e

BUbquery B

Gene/Function (via OCAE)
EC Mumber
Materials & Methods =
Experimental Method @
¥-Ray Resclution &
Space Group
¥-Ray Refinement R Factors
X-Ray Diffraction .
X-Ray Reflectionz
X-Ray Cell Dimensions
Crystal Properties :
X-Ray Software Y
EM Azsembhy
Detector
Primary Publication
Citation

£

in PubMed




Search PDB ID: 1L6H

oo il a memeer orF THe S IPIDEB
| ] - - -

2 P D B An Information Portal to Biological Macromolecular Structures
PROTEIN DATA BANK As of Tuesday Jun 02, 2009 there are 57944 Structures (& | PDB Statistics (2

WHAT'S NEW | | CONTACT | FEEDBACK | HELP | PRINT Adv. Search

s Y

g Blalogl 1L6H
A Resource for Studying Biological
-} =
o Macromolecules ® Complete News
..... Home AR .
The PDB archive contains information about experimentally-determined structures of proteins, nucleic B Newsletter
B Getting Started acids, and complex assemblies. As @ member of the wwPDB, the RCSE PDB curates and annctates P eb D vt

PDE data according to agreed upon standards.
B Structural Genomics

The RCSB PDE also provides a variety of tools and resources. Users can perform simple and advanced
searches based on annotations relating to sequence, structure and function. These molecules are
visualized, downloaded, and analyzed by users who range from students to specialized scientists. 02-Juns-2009

Literature View: Looking at

Elactron Microscopy Molecule of the Month: Vaults Structures in PubMedCentral

BioSync

Dovmload Filas

Qur cells are filled with compartments, each performing a specific function.
Some of these compartments, such as mitochondria and lysozomes, are
vary large and enclose many different molecular machines. Cther

Deposit and Validate

Dictionaries & File

Formats intracellular compartments are smaller, such as the transport vesicles that ' Abstract Copyright
: shuttle proteins from site to site inside the cell. Most of these

Softwars Tosls compartments, including mitochendria, lysozomes and transport vesicles, The recently-releazed Literature
) are surrounded by membranes. However, in special cases, cells build View aims to provide a broad
General Education smaller compartments surrounded by a protein shell. In our own cells, look at how a given structure
; vaults are a spectacular example of these protein-enclosed compartments. has been analyzed and
General Information presented in open  access
B Read more ... B Previous Features publications, that is, where the

B Acknowledgements full text of the article iz available

without copyright restriction. The
overall intent is to make the
PODE user more aware of

publications associated with the
ctrnichiira mdar sknods

Frequently Askad
Questions

Mew user? Try the browszer compatibility check, information on Getting Started, and see What's
Mew on the site.




Structure Summary : 1L6H

T . o 2PDE

= An Information Portal to Biclogical Macromolecular Structures
FEOTEE® AT NAHE Ag of Tasesday Jun 03, 2000 B thars pre 57924 Srructces (1 | PO Saatestecs (8 ]

rrr— L=
Rl o O | wuarui | G Gindurm | Cimrvis | B & Do | Mutteis | e | v
s Salution Steucture of Plant nsLTR2 purified fram Rice (oryzs Sativa) PDB ID ‘ 116h E et

L}
B: et H Oyt 220 Fpdbiiiahf pdb I, print this #sge
B FASTE Rkl Eirs
B
i of plant ffic bipsd trunsfer protess-7 from rice {0ryss sabnes ).
-] Samuel, Do Lo ¥, Cheng, G5, Lya, Pai.
[2003] 1 Bisl. Chem, 37F: TSTAT- 39573
s Paldied; | 10 S Genrch Belsfed frtiches in PuliFed
¥ Exbairan Lirka Pl Abery st
B Srumurs & e The Thwsa-dimengaanal gbrsing e OF Fos. e rdgia S el Iransfer gronesn | il T PRS- Dean g hesd oo e Teret fine The Srunilre af el TRD weas oifsiread USing 213 Bt
TECCTLI T e sanstcmnta, A0 hydropan bond consomnis, and 15 -dbsdesl snghe constrmrta. Fritean cf tha 53 . [ Aead Fore B Search PubMol Abhstracis |
[ BT
B Qasis
B Easai biss I Ml (asripties Hide

Oty
Struclire Weght To1T,0e

{igi wpal Tegapinet

: Man-Speciic Licsd Trensfer Probamn

L Tyem  petrpaphdall) [ Flore Emages_

[H)°3- v Weewasrst

Bemzd 'rutsin ®erkshop
e f mHler Wi A

Toartiftc Namet Comeror Aee:

Oupnsfion Summaryg (=]

Guiree s Speewed. Th Ly PO

SCOF Clagailicsting Wi, 73~ (1 Dompral
CATH ClazsiPdnibps w3 ES - [L Darnangy
PF s Clapaalication - {1 Somedre]

1THE Tap - (3 Termed

Deoistinm A03E-03-L1
3 2-10-0F
ST 30080232

marel| . SCLLITION RS
Espemoesrtal Timtar - HEHB ]

W, Ercambly

Crrodarmers Caloyiated e
Crnfarmers Subinhisd k
Bt Crneiisr s

HVH Bafine

Heathod ‘.:‘:F.'.‘TI-\.'IH Ll

1Ea




iew Structure: 1L6H

e BE ews [Hsplwy Tosts Hem

w il
|| wiph

[ L PeCi o il i R Ll

Chjgisa) . M s

Smared st o

i T

er p

iebidal | 116h Open ﬂ ©'nF | ResetSlab | Center | Control | Info Help ﬂﬂ

1l6h

Allat

Calor

Sterza

R
Seleat
Focus

Mzure

DMat

Rama

AAAYAAEE AN

Trace

[ ¥ o o [ —

Jrmal

mation Portal to Biological Macromolecular Structures

1L6H

=gl Tiin 02, 2000 PR =Snteat

i Sasich |3l an )

1I6h oo

d Print this

Ipiteid diord fchees i1 FuhiFed 2

F HET Froies Prsisicy | B 118

FRTLI LA

-l kel

5. I

e

- I"rut Werkshop
wher Vicwers ¥

Sl B
;
-

BT

e
r—
e e B
P
(5
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Sequence / Struct tails 1 |6 h pisplay Files ¥

Download Files ¥
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Redundancy Reduction and Sequence Clustering

View the clustering results for 1L6H.

Sequence Display @
The structure 1L6H has in total 1 chains. Out of these 1 are sequence-unique.

Currently viewing unigue chains only. [show all chains] [ show 3D in Jmol]

Chain Display

Chain & (polymer 1) [help] [fasta] [text/markup]

Diescription Maon-Specific Lipid Transfer Protein

Chain Type polypeptide(L)

UniProt reference Q105T8

Length 59 residues

S;DP domain assignment d il6ha_| N on-specific lipid-transfer protein homelogue (ns-LTP2): 69 residues (@
[hide] [reference]

[DhSidS:] EEEE?:rljeanr:E?tructure 46% helical (4 helices; 32 residues)

More annotations

[ setect

]

SCOF

DESP

FDE
FOE

SCOP

DSSP

FOE
FDE

Currently displayed: SEQRES sequence. [display external (UniProt/PIR) sequence]
Sequence Details

Non-specific lipid-transfer protein homologue (ns-LTP2) (d1l...
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Geometry

ceomer [
I6 h Display Files ¥
EELL =1 Download Files ¥

Structure Variance Analysis Results Print this Page

RCSB Graphics
Chain Id

Dihedral Angle

Dihedral Angle Cal Ave Cal stdDev Minimum Maximum

Chil g(+) 24 -69.88 14.272 -113.10 -47.20
Chil g(-) 9 50.28 29.595 20,20 118.60
Chil trans 16 179.96 21.785 132.40 215.40
Omega LT3 178.67 14.896 . 122.10 223.60
Phi 32 =337 91.899 -163.50 164.00
Phi helix 32 -65.94 20.404 -135.90 -32.70
Phi(P) 4 -71.53 4,447 -78.50 -67.10
Psi 31 5.55 60.437 -112.40 140.70
Psi helix 32 -31.66 20.700 -75.90 28.00

Psi(G) 5 -25.90 73.475 -154.60 61.30

PErPFIFPFFPREPFI

I=

Save Dihedral Angle Summary ® CSV (Ewcel) Format Save Report ]
in:

N-CA-C(P) 4 111.79 ; 108.98
N-CA-CB 36 109.55 : 102.16
N-CA-CB(A) 12 110.15 ; 105.79
N-CA-CB(L,T,\V) 9 I0F.2T 102.25
N-CA-CB(P) 4 103.68 102.56
0-C-N 64 124.49 119.58
0-C-N(P) A 4 124.59 123.85

Save Bond Angle Summary in: ® SV (Ewcel) Format Save Report ]




Download/Display File

HEADER  LIPID TRANSPORT 11-MAR-02 1L6H
TITLE  SOLUTICN STRUCTURE OF PLANT NSLTP2 PURIFIED FROM RICE
TITLE 2 (ORYZA SATIVA)
= COMPND MOL ID: 1
; COMPND 2 MOLECULE: NON-SPECTFIC LIPID TRAMSFER PROTEIN:
- W 1LEH COMPND 3 CHAINV: A,
= COMPND 4 STNCNYM LTP2

B [Cownload Files SOURCE MOL ID: 1; |

5 SOURCE 2 CRGANISM_SCIENTIFIC: ORYZA SATIVA,

I W PDBted I SOURCE 3 ORGANISM_COMMON: RICE;

v SOURCE 4 CRGANISM TAYID: 4530

9 KEYWDS NSLTP2, PLANT LTP, LIPID TRANSFER, LIPID TRANSPORT
EXPDTA SOLUTION NMR
MDLTYP MINIMIZED AVERAGE

Structure

o

i
[ =Ty

B mmCIF text

- B mmCIF gz AUTHOR D.SAMUELP -CLYU
: EEVDAT 4 24-FEB-09 1L6H 1  VERSN
Fo E PDBML/XML text EEVDAT 3 01-APR-031L6H 1 JRNL
BEVDAT 2 04-FEB-031L6H 1 REMARK
“- ® PDBML/XML gz EEVDAT 1 02-OCT-02 1L6H 0
JENL  AUTH DSAMUELYJLIU.C S CHENGP CLYU
" W FASTASequence JENL  TITL SOLUTION STRUCTURE OF PLANT NMOMNSPECIFIC LIPID
; Display Files JENL  TITL 2 TRANSFER PROTERN-2 FROM RICE (ORYZA SATIVA).
SeEEY TR JENL ~ REF JBIOL CHEM V. 277 35267 2002
Display JEML ~ REFM ISSH 0021-9258
Display Maoleole
: JRML  PMID 12011089
- W Structural Reports JRNL  DOCI  10.1074JBC M203113200
: EEMARE 1
M Extemal Links EEMAERE 1EEFEEENCE 1

EEMAERE 1 AUTH Y.-ILIUDSAMUELC-HIINFP-CLYT

Structure Analysis REMARE 1 TITL PURIFICATION AND CHARACTERIZATION OF A NOVEL 7-EDA
REMARE 1 TITL 2 NON-SPECTFIC LIPID TEANSFER PROTEIN-2 FROM RICE
Help REMARK 1 TITL 3 (ORYZA SATIVA)
— REMARE 1 REF BIOCHEM BICPHYSRES.COMMUN. V.294 53352002
= REMARE 1 REFN 1SSN 0006-2913
L. W Reset View REMARE 1 DOI 10.1016/30006-2913(02)00509-0
REMARE 2

EEMARE 2 ERESOLUTION. NOT APPLICABLE.



Download/Display File

Structure

Download Files

I B PDBEtext I
: [

| =Ty R

o

gz
B mmCIF text
B mmCIF gz
B POEML/XML text
B FDEML/XML gz
ASTA Sequence
Dizplay Files
Display Maoleole
Structural Reports
Extemal Links
Structure Analysis
Help
Queries

Re=zet Wiew

HEILX 1 1GLMA 7 ATAA 16 1

HEILX 2 ZTHRE A 22 ATAA 401 19
HEIL 3 ZARGA 44 WAL A 45 1 &
HELLX 4 4ASIA 53 ATAA 575 5
SEBOND 1CYs A 2 CYSA 35 1555 1555 2.02
SSBOND 2CYs A 11 CYSA 25 1555 1555 2.04
SEBOND ZCYs A 26 CYSA é1 1555 1535 2.04
SSBOND 4CYS A 37 CYSA 68 1555 1555 2.05
CEYST1 1.000 1.000 1.000 30.00 30.00 30.00F 1 1
OFIGXH1  1.000000 0.000000 0.000000 0.00000

OFIGXZ  0.000000 1.000000 0.000000 0.00000

OEIGXH3  0.000000 0.000000 1.000000 0.00000

SCATED  1.000000 0.000000 0.000000 0.00000

SCALEZ  0.000000 1.000000 0.000000 0.00000

SCATEZ  0.000000 U.UODUOUX.DOUUOW 0.0dhoo

ATOM 1 I ALAA 1 42576 -11.286 -3.123 1.00 0.00
ATOM 2 CA ATAA 1 42743 5879 -338% 1.00 0.00
ATOM 3 C ALAA 1 43818 -5.551 -2.3%95 1.00 0.00
ATOM 4 O ATA A 1 43756 -10.044 -1.336 1.00 0.00
ATOM 5 CE ALAA 1 41585 -B965 -2.97% 1.00 0.00
ATONM 6 HI ATLAA 1 41736 -11706 -3.571 1.00 0.00
ATOM 7 H2 ATA A 1 42601-11.344 -2.083 1.00 0.00
ATONM 8 H3 ATA A 1 43484 -11.717 -3.446 1.00 0.00
ATONM 9 HA ATAA 1 43081 -8768 -4.410 1.00 0.00
ATOM 10 HE1TATAA 1 41.914 7920 -3.005 1.00 0.00
ATOM 11 HE2ATAA 1 41.274 -5.133 -1.945 1.00 0.00
ATOM 12 HE3ATAA 1 40721 -9.055 -3.633 1.00 0.00
ATOM 12 M GLY A 2 44716 -8.681 -2.542 1.00 0.00
ATOM 14 CA GLY A 2 45682 -7.887 -2.232 1.00 0.00
ATOM 15 C GLY A 2 46351 -8.é66 -1.13% 1.00 0.00
ATOM 16 O GLY A 2 46366 -5.866 -1.120 1.00 0.00
ATOM 17 H GLY A 2 44679 -8358 -3861 1.00 0.00
ATOM 18 HAZGLY A 2 46434 -7.585 -2.943 1.00 0.00
ATOM 1% HASGLY A 2 45157 -7.003 -1.881 1.00 0.00

ATON

20 CYsA 3

467781 7815 -0.201 1.00 0.00

) 9]
mmmo OzmmEMmmmc‘:o =
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PDB File Title Section

First line of the entry, contains PDB ID code,

Transformation from orthogonal
coordinates to the submitted coordinates (n

Transformation from orthogonal
coordinates to fractional crystallographic

Transformations expressing non-
crystallographic symmetry (n =1, 2, or 3).
There may be multiple sets of these records.

Atomic coordinate records for standard

HEAD classification, and date of deposition. HELIX
Descripti f lecul f
COMPND thescrlptlon of macromolecular contents o CRYST1
e entry.
SOURCE Biological source of macromolecules in the ORIGXn
entry. =
=1, 2, or 3).
AUTHOR : List of contributors. SCALENn
coordinates (n =1, 2, or 3).
REVDAT : Revision date and related information. MTRIXn
JRNL L1tera-ture citation that defines the ATOM
coordinate set. groups.
REMARK General remarks, some are structured and HETATM
some are free form.
SEQRES Primary sequence of backbone residues. TER Chain terminator.
FORMUL : Chemical formula of non-standard groups. END Last record in the file.
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Ramachandran plot

The Ramachandran Plot. .
150, B-strand:
-180 < ¢ < -60
180 > ¢ > 60
+psi L _ Ty
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BIOLOGICAL DETAILS

BindingDB : No external ink available
GeneCensus

IEDB : MNo externaf fink available
CSA: No externallink available

EXPERIMENTAL DATA

¢ Hectron Microscopy Database (BEMDB) @ No externa! ink available
+ Electron Density Server (EDS)

« WHAT_CHECK (WHAT IF)
« PROCHECK

¢« METACYC : No externalfink available

PROT EIN MOTIONS

+« Molecular Movements Database (MMD)




External Links

SE CONDARY STRUCTURE

Secondary Structure Assignments (DSSP)

STRUCTURE CLASSIFICATION

DALI

Flexible structure AlignmenT by Chaining Aligned fragment pairs allowing Twists (FATCAT)
Structural Classification of Proteins (SCOP)

Protein Structure Classification (CATH)

Vector Alignment Search Tool (VAST)

STRUCTURE FEATURE S

Computed Atlas of Surface Topography of proteins {(CASTp)
Guassian Network Model {GNM)

Analysis of interatomic Contacts of Structural Units (CSU)
Analysis of Ligand-Protein Contacts (LPC)

SWISS-MODEL : No external ink available

Ho mology derived Secondary Structure of Proteins (HSSP)

STRUCTURE SUMMA RY

Mol ecu lar Modeling DataBase (NCBI/Entrez) (MMDB)
OCA Browser (OCA)

Protein Data Bank Japan (wwPDB Partner) (PDBj)
Protein Quaternary Structure (PQS)

Proteopedia

Biological Magnetic Resonance Data Bank (BMRB)
Protein Databank in Europe {(PDBe)

PDBsum

Jena Library
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Molecular Graphics

e MDL Chime
 RasMol

e PyMOL

e Cn3D

e Swiss PDB viewer
c MOLMOL

* MolScript

* Raster3D

e GRASP

e WeblabViewer
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